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Abstract - In chelonians, the gastrointestinal tract is 
anatomically diverse among the large variety of reptiles, 
and this fact requires further studies to understand their 
particularities. For that, four green turtles were used to 
find beached dead, for macroscopic and microscopic 
analysis using light and scanning microscopy in search of 
the description of their morphology. The tongue presented 
as a non-protuberant organ, with a rigid and highly 
keratinized aspect. Concluding that the morphological 
structure of the turtle's tongue is adapted according to its 
abrasive feeding during capture and swallowing of the 
food. 
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I. INTRODUCTION 

Sea turtles are reptiles belonging to the Reptilia 
class of the order Chelonia and suborder Cryptodira (1), 
and there are only representatives of the families 
Dermochelydae (1) and Cheloniidae (3). Physiological, 
anatomical and behavioral adaptations allowed sea turtles 
to inhabit both marine and estuarine environments (4). 

The green turtle (Chelonia mydas) belongs to the 
Cheloniidae family and inhabits the tropical and 
subtropical oceans (5). Using estuaries of rivers and lakes 
(6), they make use of the Brazilian coast for feeding and 
spawning (7). Its name is due to the greenish coloration of 
its fat, but that is not related to the external appearance 
(B)(6). 

The diet of C. mydas varies throughout its life. In 
their early years they have omnivorous eating habits, with 
a carnivorous tendency, guaranteeing a fast growth, 
allowing them to avoid predators (9) (10). When reaching 
the juvenile stage, from 25 to 35 cm of Curvilinear Length 
of Carapace (CCC), the green turtle becomes preferentially 
herbivorous, the only species of marine turtle to present 


this type of diet (2)(11)(12)(13). At this stage, C. mydas 
generally uses shallow areas to feed, while preferring 
deeper areas to rest (14). The dietary habits of C. mydas are 
largely associated with on-site food availability, turtle 
selectivity and /or habitat type (13)(15)(16)( 17). 

The green turtle is the only turtle that feeds on sea 
grass,being its largest consumerin tropical and subtropical 
waters (15). Marine grasses are angiosperms that grow 
only in marine environments (18)(19). These angiosperms 
play a key role in coastal ecosystems: they have high 
primary production, capture carbon from the atmosphere, 
participate in nutrient cycling, feed on coastal food webs 
and serve as habitat for microbes, invertebrates and 
vertebrates. Currently marine grasses are threatened by 
factors directly related to human practices, such as fishing, 
aquaculture, coastal area constmctions, as well as indirect 
human inpacts, such as changes in globaltemperatures and 
sea level rise (19). causing these animals to seek other 
means of feeding. 

The juvenile green turtles also have a diet 
conposed of animal material, and it may be occasional 
with the animal adhering to seaweed and sea grass (20). 
Invertebrate consumption can be considered to occur due 
to the opportunities present at the feeding site when they 
are abundant, and invertebrates in their diet are 
supplemented by their diet to obtain vitamins, minerals and 
essential amino acids (20)(21)(22). live turtles and 
jellyfish are also widely consumed by green turtles 
(20)(23), and since the movement of these items is similar 
to plastic debris in the water, green turtles can often 
accidentally ingest such waste and confuse it with their 
usual food (24)(25). 

In chelonians, the gastrointestinal tract is 
anatomically diverse among the large variety of reptiles, 
and this fact requires further studies to understand their 
anatomical specificities (26). Traumatic lesions in the oral 
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cavity, tongue and esophagus, may progress to secondary 
bacterial infection. 

Thus, as described above, the green turtle's diet is 
highly diversified and abrasive, making it necessary to 
perform work with a description of its gastrointestinal tract 
to assist in filling in and updating existing gaps in the 
literature, providing subsidies fornew work involving their 
macro and microscopic anatomy, morphological changes 
during apathological process, as well as help in the attempt 
to trace new mitigating strategies 


eosin, and Mallory staining. The images were obtained 
through the Nikon Eclipse E-800 light microscope. 

Part of the material was prepared for scanning 
electron microscopy. After 10% formaldehyde fixation 
were dehydrated in increasing series of alcohols in 
concentrations of 70%, 80%, 90% and 100%, dried in a 
LEICA EM CPD 300 critical point apparatus, glued with 
carbon paste in metallic aluminum bases (stub) and silver 
(sputtering) in the EMITECH K550 metallizer, and 
analyzed and photodocumented in LEO 435VP scanning 
electron microscope (SEM). 



II. Material and Methods 

Four marine turtle specimens were used, found 
dead on Guarau beach, Peruibe - SP and obtained with 
authorization and licenses approved by ICMBio / SISBio: 
50132-1 and CEUA-IBIMM: 005/18. For histological 
analysis, samples of the tongue were collected and fixed in 
10% formaldehyde for 48 hours, in the sequence 
dehydrated in increasing series of ethanols (70 to 100%) 
and diaphanized in xylol, with subsequent inclusion in 
paraffin. 5 pm thick cuts were performed on the microtome 
(Leika and German 1988) and stained with hematoxylin - 


III. Results and Discussion 

Macroscopically, the tongue of the green turtle is 
attached to the oral floor and not projectable, thick and 
wider in breadth than length, with red-whitish color and 
rigid appearance and rough surface. The glottis is located 
in the final portion of the tongue, as an opening opening 
function to close the airways. The esophagus begins at the 
basal portion of the tongue, presenting itself as a muscular 
tube through which food passes to the stomach (Figure 1). 


Fig.l: A: oral cavity of the green turtle (Chelonia mydas). B: sagittal cranial cut ofC. mydas, demonstrating the 
organization of the organs arranged in the oral cavity, serigraphy (d), non -projectile tongue, trachea (b), esophagus (c). C: 

Language removed from the turtle. Bar lcm. 


According to Ovalle and Nahimey (27), in 
mammals language participates in the chewing, tasting and 
swallowing processes. It is covered by stratified squamous 
epithelium, and the dorsal surface, which is in contact with 
the hard palate in swallowing, in speech and at rest, is 
keratinized. The upper face of the tongue is irregular, due 
to protrusions of the epithelium and underlying loose 
connective tissue: the papillae (28)(29). 

Despite being a group with growing interest in the 
study, the gastrointestinal tract of the chelonians is 
anatomically diversified, due to its great variety of species, 


adaptations and food customs, and still little described in 
the literature. According to Wyne ken (30) the tongue of the 
tortoise is fixed to the floor of the mouth and not 
protuberant, corroborating with our findings. However, in 
his studies, it is described that the glottis occurs in the 
medial portion of the tongue, whereas in our specimens we 
describe that the glottis is present in the final portion of the 
tongue, next to the portion of the frenulum of the tongue 
where the muscular tube begins, esophagus. 

hi the microscopic analyzes of light and scanning 
electron, the tongue of the green turtle is covered by a 


www.ijaers.com 


Page | 292 







International Journal of Advanced Engineering Research and Science (IJAERS) [Vol-6, Issue-5, May- 2019] 

https://dx.doi.ora/10.22161/iiaers.6.5.39 ISSN: 2349-6495(P) / 2456-1908(0) 



squamous keratinized stratified squamous epithelium from 
its apical to basal portion, presenting germinative extract 
with presence of keratinocytes, stratum spinosum dense 


and loose connective tissue and a large layer of skeletal 
striated muscle. The epithelium is covered by small short 
projections and flattened throughout its length (Figure 2). 


Fig.2: Green-tongue photomicroscopy (Chelonia mydas), by light and scanning microscopy, showing squamous keratinized 
stratified squamous epithelium, divided into a layer of keratin (a), stratum spinosus (b), germ stratum (c) where keratinocytes 
are matured. Below muscle tissue (d) richly vascularized by small venules (e) with presence of nucleated erythrocytes. A and 
C: light microscopy with FIE staining. E and G: Mallory coloring, blushing keratin in orange. B: Scanning electron 
microscopy, sagittal cut of the tongue of the tortoise, with a scaly layer of keratin with small protuberances of keratin. D and 
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F: scanning image of the keratinized pavement epithelial tissue. H: scanning image of the rough surface of the turtle's 
tongue, evidencing the thick layer of keratin with varied short and flattened keratin projections. 


In the work of Silveira (31) where they studied the 
oral cavity of Podocnemis expansa, the Amazonian turtle, 
although they are different species with different eating 
habits and environments, there are some similarities in 
their characteristics. 

Silveira (31) describes the tongue as a muscular 
stmcture, with rhombus shape with different colorations in 
its regions, with papillae scattered on the surface of the 
epithelium, with the presence of taste buds attached to the 
coating epithelium. Regularly covered by cylindrical 
pseudo-lamellar epithelium, with non-keratinized goblet 
cells and with considerable presence of mucous cells, hi 
our study with C. my das, the tongue also presented a 
rhombus shape, but with only one coloration throughout its 
length. Width larger than length, its surface is covered by 
projections of the epithelium being formed only by keratin, 
without any presence of papillae or buds attached to the 
palate. Its epithelium is pavement keratinized and without 
presence of mucous cells. The entire floor is covered by a 
thick scaly layer of keratin with projections of keratin for 
all its extension only with mechanical function, its 
morphology indicates adaptation to the abrasive feeding 
and protection of the oral cavity. 

Junqueira and Cameiro (32) describe filiform 
papillae with a pointed and keratinized shape that have 
mechanical paper helping to scrape the food increasing the 
friction in the mastication (27)(28)(29)(33) that despite a 
different shape from that in the C. mydas described in our 
results, they are also formed from keratin, thus attributing 
the same mechanical function aiding in the rubbing and 
scraping of the food during swallowing of the turtle. 

IV. CONCLUSION 

The morphological stmcture of the turtle's tongue 
is adapted according to its abrasive feeding during food 
capture and swallowing, using the thick layer of keratin to 
protect its oral cavity and also serving as the basis for new 
studies to identify pathological alterations advising with 
conservation. 
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